Introduction
The underwater imaging sonar system using an acoustic lens is receiving attention again because it does not need to require a complex beam-forming circuit. The shapes of a singlet lens used for this type of sonar were a spherical [1] or an aspherical [2] lenses, but any lens couldn't focus completely because of lens aberrations.
In this report, we designed an absolutely aplanatic acoustic lens which can remove a spherical aberration and a coma aberration in paraxial area by using a ray trace method [3] , [4] .
Theory of Design
An acoustic ray travels into a lens as shown in 
where n is the index of refraction, d is the 
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where Δ is the value calculated by the Newton's backward formula and r is the central radius of curvature of the first surface of the lens.
Results
A bi-concave lens with the index of refraction n = 0.56 which corresponds with acrylic resin, the focal length f = 150 mm and the central thickness 
Conclusions
By satisfying the formulas (1) and (2), it is possible to design an absolutely aplanatic acoustic lens which is free from spherical and coma aberrations in paraxial area.
We are going to experiment in water tank and compare with the result of the numerical calculation by a FDTD method. 
